Supporting Material S1 Text
Figure S1A represents a defect-free region in one of the crystals/domains showing the hexagonal unit cell in the same orientation at two different locations. The lattice parameter and unit cell area are 0.205 µm and 3.64 x 10 -2 µm 2 , respectively (Table 1) . With an average nipple diameter of 0.17 µm the average nipple density is 27.5 per µm 2 this translates to about 1.4 x 10 8 nano-nipples for the entire eye surface. Figure S1B shows another area on the same ommatidium at the same magnification as Figure S1A . However, in this case the area contains defects. It is clearly seen that in this region the unit cells on the left and right are in different orientations. Figure S1C shows the same region as Figure S1B but now with the defects marked with "" and "×," indicating the positions of the 5-7 defect pairs which are responsible for the lattice rotation seen in Figure S1B .
The 5-7 defects are aligned in a row from the top to the bottom as shown in Figure S1D , where the two crystals/domains are divided by the defects in a similar way as crystals are divided by grain boundaries in engineering materials. Such observations led us to use grain boundary models to describe aligned 5-7 defects (1). In the case of Figure S1D , the defect row can be described using the dislocation model based on the defects' similarity to a dislocation array (1, 2) . The model predicts an inverse relationship between defect spacing and the degree of misorientation based on the equation
, where θ is the degree of misorientation, b is the lattice parameter, and d is the spacing between 5-7 defects. This specific boundary is a low-angle boundary as it causes a relatively small misorientation of approximately 15°, which is in good agreement with the approximation of the dislocation model. For other 5-7 rows, other grain boundary models also apply depending on 5-7 defect pair spacing and arrangement (1) . These include the structural units model for grain misorientations larger than 15° (1) as well as the coincidence site lattice model (3).
Figure S1 Images were captured at different time steps in the formation process. (A, B) are the initial stages of the process where the pattern emerged slowly, therefore time increments of t~100,000 each were given to develop. (C-N) show much more variation in the patterns. Each step is captured at smaller time increments (t~25,000) to show pattern progression in more detail. Once stability has been reached (O, P), the pattern showed little change and was captured at t~100,000 increments. However, it is important to point out that pattern variation could still occur in the late stages of formation between (N) and (O), where the 5-7 defect row near the bottom migrated towards the edge of the figure. show much more variation in the patterns. To show pattern progression in more detail, each step is captured at smaller time increments (t~25,000). Once stability has been reached (O, P), the pattern showed little change and was captured at t~100,000 increments. Compared with Fig. S4 , the nonspherical portion of the pattern remained for much longer; this shows the random nature of the Turing model even while using the same parameters.
